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PCT No. PCT/EP95/00847 Sec. 371 Date Sep. 18, 1996 Sec. 102(e) Date Sep. 18, 1996 PCT Filed Mar. 
6, 1995 PCT Pub. No. W095/25722 PCT Pub. Date Sep. 28, 1995A method for the separation of R-(+)- 
and S-(-)-isomers of amlodipine (I) from mixtures thereof, which comprises the reaction of the mixture of 
isomers with either L- or D-tartaric acid in an organic solvent containing sufficient dimethyl sulphoxide 
(DMSO) for the precipitation of, respectively, a DMSO solvate of an L-tartrate salt of R-(+)-amlodipine, or 
a DMSO solvate of a D-tartrate salt of S-(-)-amlodipine. (I) 
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nimmttttiMMX r - ( + ) -* s - ( - ) 

- JHWMWrtt .3W «UB««*&«MWt b - ( + ) 

- H9*¥tt L - « tfS&tt dmso ftM s - 
( - ) - tt d - s^KStt dmso fflFjfdftftjs: 

¥«W(«M)tt««IIMt.»*IWW* 
tt-*L-*D-ffff«&tt. 




& a g; £ j 



A, *-*JltR-(+)-Wy*-T-«L- *£&&tiDMSO*ffltt#**S-(-)-fty 

2.*L*a*#l*ffc##*, *t***DMSO. 
3Jlfl**l«Htl***, *t*a^MSOMfr*«ttft£#, 

Aft*. 

fcfcfl^^SSt*-*******, *t* *DMSO 
*M**.*£50* (##) . 

7jliH*jjUWr*^**, £t««#£*&0.2£6% 

8.400**1, 2, 3, 4, 5, 6*7«f3t«^*, &tL~ 
A * Fry *-f-0.54M*&0.25#fc. 

9.*Lfl**l, 2, 3, 4, 5, 6,.7*8J9ri£^**, *t**4t*«ft 

4.s-(-> w ? Jfc ■¥--+ -D- as >e «t jt.^-DMsa» « *#*rk+>- w ? & 

10.S-(-)-I^ f *-f-*-M ^ fcAJf- -DMSO-»#J 4fc4fr . 
ll.R-<+>Wy* J l L -f-L-«^A&-+-DMSO-*««* 
12.SK-)-WyA-f---f--D-Sfi^A*-+#^*. 
13.R-(+)-l , ry* J P-f-L-«^«t*- j ( L ^#. 



a m 



* tr y *-f ♦ *m # m & & Jt * A * **- 

^ ^ifc^p- (amlodipine) 

(-)-* ft * * * d A« » * ** * * - 

J.E. Arrowsmith^&J. Med. Chem(l986) 29 1696 ftt£ T 

Hit* Slbti 4-W ? « J.E. Arrowsmith& 

EPA3313 15 1 * * T *\ H St lc «t + T A & t « * * * *J * **• * 

S. Goldman*&J. Med. Chem.(1992) 35 3341 t«* 



S. Goldman f&Angew. Chem. Int Edn.(Engl.) (1991) 30 1559 
f T tkfrit-i (e.e.) «*-f-*l, 4- - f 




( Resolution of Racemic Mixtures of Basic Dihydropyridine 
Derivatives) ) °-f 4±ft*#tf #ft&#.fttf «v6fte,*ffl -f 

/^*Jt30%" . ftfl 

T *£&-^#t^$*r?*-f **R-(+)-AS-(->-**#-«5**, *t 

J5-J #R-(+)-PT y Jfc-f - «*L - * >6 ft it tfDMSO&ffl te# *S-(-)-W * #D 
- £>6ftJt«DMSO&ai#.#j5&i£, «>S&*.DMSO«*&JI|JN-jfc&#«** 

* Pf f Jfc-f- ft 4 ft Jfl *$0.5# £ ^o.25# L - £D - i§ * 

A. 

*r, ***tit« t********aaA*i(t*J:*ft«-#ft*. 
aca**DMS0*«nt#T«JL#f**at-^*h*. 

A Tff * ^^DMSO^ I* ? *+ * * ft A . T ffl * *t Jg-fM'J ft * *5 

«A4MMJ* ****** rry*+*,6ftA. 

£S *I*TJ*-f «>6ftJfc*4DMSO**fc«r«itJ6, &Ttf*IM_L 

ft£DMSO**fft,*X%, T« JH 4 -tfc* R * . **, 

**4fc)ri*§*>6ft«tf*fr*«»ft*Jtftft, ft***-**!*?**** 



(tat a a. **, *.T«Jtft«****-*s«ai.*Jt#«., t 
j&j&Tait;MN***»«*#ifcft«, 

atfr*d-«Ht**S***DMSO, ft® 

dmso, ft a, ft*, a, 

ft &*5 SI (MEK) .•«4*4#*Ci-C 7 te#» 

S**>i*J-2-#. (THF) . #.&#SfcJ£4_N, 

N-iTtT Stte (DMF) , N, N--T*-C8tJfe (DMAC) X.N, N 1 - 

(dmpu) . #,&#5i8*c«>G&csi. a&«*«.Aje 

1, 2--*.£Jfc*l, 1, l--5.Ji.e-tt. «***#*.C 2 
-Ct**^*. fl.&#£4LC5-C10&*? *. 

DMSOt#£tfJ»**«***Ttttf 
*A«4.*^#3t«|-f-tT***4|*ff*«r*DMSO**ft*a*i*^ 
il^ffl*. £DMSOftfctf0.2JL6% . 

50% (v/v) o 

^*DMSo*«ft*aa«*4*a*it*i*«. 

*#ifc*l*l*y*+«4Mfc****.*.fc*r. *.«,#, 4L& 

A**«*#|tA4t*Ajt*"**«l*4DMSOt#*h«*A^d-#^«S 
l*y*+la4**i£*«*Sf>6a.iL£. &-f&ttAKat<99 A, T 4 it it 

*A#l#*3*«DMSO*0.5#fc£**$5Sv6SL ftfflD- *>6&**#* 



d -«^at s - (-) + - d 

< K ' S ,~ * * ~H^0 * DMSO - 



(-) -ffF*+- + -B- 




NaOH»CBA SB -6 ft" 



(antipdode) , Tfl ****** *fc«. 
^0.25#*iS ***#JJ#. 

4it*tfcHPLCai ffi«^$6$HPLCtf &f}-*»T: - 

Ultron ES-OVM, *P£&* & - 15cm; mL/min; 
360nm; &Jfti& - ^ft&-#i&?t & (20nM,pH7) 80: 20. 

*Hf&CJfr: 50: 50, 0.1 mg/ml&£. 



1 

*(R,S)-W 7 4-S-(-)-fT ? *-f--f -M >6 ft£--£-DMSO-&ftl «.# 

* ft # *t 1 14.27 g (R,S)-PT ? 558ml& «. t *» ^21g D-(-)-SS >6 ft 
(0.5** **) *5DMSO*?*.558ml. 5iMMff*aifc, tf#0r#i£££ 
5ft#it#. Jt**t*Bfr, «500mlDMSO«J6«500inlSW*.*. 



,6&a-#-DMSO-5&#Jtt.4fr, m.p. 158-160X3, C51.28%, H6.10 

%, N4.93%; if-##C20H25N2O5CI • 0.5[C 4 H 6 O6] ■ C2H60S:C51.29 
%, H6.10%, N4.98%) , *lt*&HPLC*fc98%#tf*#.it* (d.e.) . 

%&W 2 

* S-(-)- W ? -D- * >6 & £-*-DMSO-& *J fc# *J *S-(-)- J* ? 

+-D-iS>6 

#50g S-(-)- PTF*^-+-D-«^«. i-^-DMSO- * M ft * & f 250ml 

gq#, « 150ml T ^^^50r^-S-f-^it^#J'J38.4g(86%)S-(-)- 
I* ?*-f--f-M ,6 A*-****, m.p. 134- 137X3, (£*)&: C52.67 
%, H6.25%, N5.49%; *J-#&C20H25N2O 5 Cl ■ 0.5[C 4 H 6 O 6 ] • H 2 0: 
C52.64%, H6.02%, N5.58%) , JHt-f-*HPLC«**^*frit*98%. 

3 

* S-(-)-H ? Jfc-f-f-D-* >5 & 4-4 *J 4-S-(-)-tt ? *-f 

#30g S-(-)-Wy*-t--+-I>-«>6atA- j l! L *-^*^230ml-«.Tft*' 
230mI2N &*ft4ft (aq) t#&*£20*3-. fc£ * 

50: *$-^*^4L4f*j21.6g (88%) S-(-)-Fr?Jfcf-, m.p. 108-llOt:, 

C58.57%, H6.37%, N6.76%; Tf#&C20H25N2O5Cl: C58.75 
%, H6.16%, N6.85%) , «£-32j5°(c=l,MeOH), i&ii-f fctHPLC*] 
&frit*98.4%. 

£&*J 4 

*S-(-)-1*T ? *-f --f -I>-« ,6 * A-*-DMSO-*« ft#*l ^S-(-)-fT y 

# 5g S-(-)-PT ? *+--f v5 &£-4-DMS0-&#] ft*7&56ml-=- i, 
T **56ml2N*.*fc*«i (aq) t#A**4O0-*. fc£ ^ 



&50T]££i^«#*J3.39g (93%) SH-)-l***-f, m.p. 107- HOX:, 
C58.31%, H6.57%, N6.50%; Tt*«.C 2 0H25N2O 5 CI: C58.75 
%, H6.16%, N6.85%) , «g - 2 8.5»(c=l,MeOH), i£ii-M£HPLC*l 
fc*it*97%. 

5 

*(R,S)-l*r ? J*,+^4-R-(+)-Pr ? &^-+-L-*->3>& &&-DMSO-&#J 4t4fe 
ft & # ** 1 14.27g(R,S)- IT ? * -f *S 5S8mI * & t *> A 2 1 .Og L-(-)- « >5 
& (0.5** M±) tfDMSO&&558ml. 5^*T ft tf^fc £, 
4a*#ltA. lta**Hfr, « 500ml DMSO ft £ ffl 500ml SS 5b *. ft 
j&&50X:*$^&ii£*W7.0g («tfc>* + «*85%) R-(+)-fT ? 
U*-*,6*A-DMSO-**lfc*, m.p. 159 - 16HC , C51.27%, 
H6.08%,N4.91%;^#&C20H25N2O 5 CI 0.5[C 4 H 6 O6] <: 2 H 6 OS:C51.29 
%, H6.10%, N4.98%) , itit-f 4iHPLC*J^l98%^j«ti*^i±*o 

6 

*R-(+)-PT ? *-f -+-L-^-« >5 &£-DMSO-&#) it##J 4S-R-(+)-W ? 

#40g R-(+)-PT ? *+-f-L-+- * ^ &&-DMSO-&#J 4t4& £ -f 200ml 
ej&tfTSft. *Mr, **,W4Mtfe, fift#«o it ft «: It 

Bfr, m20mlT#«, ftJ6&50*;*±^jS:ii4L*M'J30.0g (84%) R- 
? *-f---f-I^« >6 m.p. 132 - 135T: , ( * * flL: C52.68 

%, H6.23%, N5.46%; Tt*fiLC20H25N2O 5 CI • 0.5[C4H 6 O 6 | • H 2 0: 
C52.64%, H6.02%, N5.58% ) , Afc-f &HPLC* fc#JH"*4Mt*97.5 
%. 

7 



#25g R-(+)-K?&*-*-L-'% JtL200ml-&<? &*> 

200mI2N £.*.ft# (aq) t # J&.SMUO**!'. &£ ^$#3rfr££#ffi * 

i±&*t£li]#tf& 
50t:£&i^ii£#*n7.8g (87%) R-(+)-l*TJ*f-, m.p. 108-llOt:, 

C58.67%, H6.24%, N6.76%; Tt#ttC 2 oH25N20 5 CI: C58.75 
%, H6.16%, N6.85%) , a ]» +2 8j3°(c=l,MeOH), iiii-f 4±HPLO*l &*t 
i*^ii*97.5%. 

%&n 8 

* R-(+)-H J Jfcf--+-L-#- « >5 & &-DMSO-& « ft * « 45-R-(+)- Pr ? * -f- 
#5g R-(+)-W ? Jfc-f ^ &£-DMSO-&*J ft* 4.56ml- H 
f &*'56ml2N&-*.ft*>i (aq) ffi 

&SQX:4>r£1 L %ti±$.®mA3g (94%) R-(+)-ft?*-f, m.p. I06-I09t:, 
C58.26%, H6.59%, N6.43%; ##&C20H25N 2 O 5 CI: C58.75 
%, H6.l6%, N6.85%) , a g+29.9*(c-l,MeOH), &it* 4±HPLC*!£*t 
*^it±98.5%. 

$&#J 9 

*(R,S)-PT J *-f*J 4-S-(-)-tf 7 ,5 & Jt-*-DMSO-&*J ft* 
*R-(+)-W J *-f-f -L-+-S ^ &&-DMSO-&ffl ft* 

6 ft # *5 l.02g(R,S)-PT J 5mlDMSO& At** ^0.099g ( 0.25# 
ft 3*) tfD-«,6&£5inlDMSOt &J& 

g)#3!#, ffl2mI^«St*#^50t:*S-f*it4L4f i l J0.47g(S 
tfr>*#«*67%) S-(-)-^y*-f-+-D-jg>6«.lt-^-DMSO.^*Jft*; m.p. 
159 - 162 TC , ( £ « ft : C51.45 % , H6.13 % , N4.77 % ; * ft 
C20H25N2O5CI -0.5[C4H 6 O6] C2H 6 OS:C5l.29%, H6.l0%, N4.98%), 
it it -f 4iHPLC*'J £>99.5% # «t ftfcit ± . ft ft * t *» A0.099g ( 0.25# * 
2*) #L-5i?j>S&„ ftje***%^#ft#it*#tt#*«*ti4tft#, ffl 



2mli58&M£50X;££^;&it4L#*']0.33g (M,* + tf47%) R-(+)- 
^y&+-+-L-*-5*^&£-DMSO-i&fflft*, m.p. 159- 162 r, (£« 
& : C51.49 % , H6.12 % , N4.85 % ; *f # «. 
C20H25N2O5CI 0.5[C 4 H6O6] C2H 6 OS:C51.29%, H6.10%, N4.98%), 
i!it*4±HPLC»l fc>99.5% 

10 

* (R,S)- W ? * ■* 4i 4-S-(-)- PT?ifc-f-+-D-}S>6S6.it - ^-DMSO- £ #J ft # 
^r.(+).P3- 3? Jfc-f-f -L-*-** &it-DMSO-S£a] ft* 

®.Jf\%&W*l7nk, teffi50: 50(v/v)DMSO/>58&^*ft#DMSO. 

S-(-)-H ? -D-SS ^a-^-DMSO-^ffl ft* tf/ ± = 0.22g ( £ 

*/ + **31%) ; m. P .160-163t;, (£#«L: CSl.13%, H6.03%, N4.91 
%; ^#ftC 2 0H25N2O 5 CI ■ 0.5[C 4 H 6 O6l ■ C 2 H 6 OS:C51.29%, H6.10 
%, N4.98%) , ilit-HtHPLC**99.5% 

R-(+)-fiT ? Jfc-f -f-L-#-* >6 &4-DMSO-&#J ft* «* f- ± = 0.19g( S 
tfr/^^27%) , m.p. 160-163X:, C51.39%, H6.01%, N4.82 

%; C20H25N2O5CI ■ 0.5[C 4 H 6 O6] • C 2 H 6 OS^#«.:C5l.29%, H6.10 
%, N4.98%) , aH-f*HPLC*fe98%#J**fcit*. 

11 

S-(-)-PT ? Jfc-f-f -D-*>B A A-#-DMSO-*«! ft* 

JL**#I1****, <2^&ffl;9»AJift&aji$ 
DMSO, *»;ft.t»hf. fc#l3?#fcK; (v/v) . »J&*«***l2-4*5** 

t # * * ft * *tJK as-(-)-pt J . 
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